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1 

fiSTSnt, w&)V--?to\z'p-ti< th\ -Damn 
& t> o-y- > 7 u > y^mawv 6 tlT c t * 

(HUSK. 

i»#H3] miBe«ttfli^<onttft«t. WE»i£& 

fl2lc£*©§^*$fi£. 

fS!)J, «©«»**■*• ■ X-f y^y*** 
{fATV^-5> Sfc&B2;iM4fc:E«©£fHitrii. 

[»*«6] *a*nfc»»*fl»«3Hrr*fc»© 

ftft. Xtt*fc<fcfecn&a»©JM*T«ll*n* 
««3nfl:3SEBSnfc«aSWI* (in) Ofi'siT?/? 

)i5m^%.m®<r>\iiWi do) Caen. *'/^r/f 

il/TftfcU KKSBOtUfttflMBAlgB (3) ©Ml 
»2AACSI6*l. ttttJIS (3)0*2©A*(fl)JS*. 

4 0. cnt«fc>)tta*w (out)**? 

* <fc 5 KfcfiS L& £ t «4Mk^-r SS?i$fc3<§#l*S. 

AtJE«M«fflK& (L0) xte-?-©iBi6 (lo/d) ©JUiS& 
SfflSnsfg^ (in) *t«*HttftK7*-;WF*n* 
[MM 8] ME 5 *•©&*©**» (L0) 

rass lo + Afic^-sTjt^^A^n. cnn«fc 

OIWEA*l;afflan*flHi (in) #f£*H&fta>fM 



(2) #BB¥7- 1 54 344 

2 

ice«©jhb«j*. 

[M*aio] miBx^T/^u^^sssgjii. inn 
#si«i«8ti(AGC)ffl©{j>^< tfc i zxDmmBimtiiQts 

R*«AT^4Ct€fM»tr*. ft$9l6 7»£9©fr> 
flufe 1 *ce«©SffitftJ*. 

ItMll] AM^2^C^7>fI (&tt) 
&tfQ (uf #{£*§) IC^SJTS I QS-&/lftB8'?&? 

J0 T» WSEil*©^7>5 1 tC»*«2 75Sl OC^W 

cb*9u 2] s*sn«ttffi©&*©Mtttf. me 

A*<g# (in) Xlit9l2^g8m^ (L0) . feSWicn 

soBaicttLTiMssnsirfctiMtfc-r*. m&« 
i i \zsm<o i qa^/mb. 

[&9i©i¥a&R0n 

20 [0 0 0 1] 
[0 0 0 2] 

[ft*©ttffi] EP 0 461 720-A1 fit, «£P«2£«lf ^ 

50 *B**BB**rtr*/M*l*Jt»fc#Rtt5*lTiJ 

( decimation filter )W&tft>ftT CO? 

[0 0 0 3] tt*Wfc*£3fe©->^/xJU*£aig©fl! 
[0 0 0 4] A^LT<-5f BafflSScDIFKiiS©^ 

T. U^7ii-&S2(*3t?S*#«^ ( baseband sign 
al )(C(g^Sn5. ±5dX*fi^^5>^±©S^tC 

50 nr^o, *0&s*ft*a*t;t£H9 6 
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(3) 



®M¥7-l 54 344 



-*lCftoT&££na*:/U7;*«#£&£-fa. E* 

Tir^r t>©n. m i !cs*snT^-5#^©P)SicH 

PHI1 = +45S 
PHI2 = -45K 
PHI3 = PHI4 = OS 

LOl = IF 10 
L02 = *-A-y->7')>tfmfflk 

[0005] c®ikh. f&*>%i'iBjHtt*© (#«a* 

cos (a) * cos(b) = 1/2 * cos(a-b) + 1/2 



tt, ASWKttTJl/?:/?^* ( aultiplier ) ©«# 

«igfi^(L01)!;: < fcoT*J*$na. |SJJW«S1©«-S. 

*S58a8©ntta&tfttttl*. *»*.«. ttffiayjr- 

;W-7(PLL)<DX8lC£9«i£i£IC05tSns. £££ 

©H**fe5ttfl*n*. 



* cos (a+W (1) 



[0 0 0 6] CCT. cos(a)#gBI£ftfc i n t«R2tift 

a = o>0 * t + PHI (2) * 

b = n * wl * t ( n = 1, 2, 3. ...) 
n » o>l a?i^siw^ffis©^^«srfe 20 

a. 

[0007] asw^«^-cj±, sgsa§©/3S»£&« 

tt. AA«^(In)©«*tt©aai«tfttllK:ny*i5 

n-5. cne.W*#ICj5*HT. g>0 = n*ul i. 1/2 * 
cos(a-b)«fJ. 1/2 * cos(PHI) lzM'J>2tlZ>, COS 

^ftftro&fcgfi^Jx-:? • -»#;p££*.a. i 

/2 * cos(a+b) ©£«. 2 * o>0 ±©E&&7. 

[0 0 0 8] 

««js#a»j©aj««iBK«fcoa#s*i*«£. ens 

ttlWlcjl£v>H«*7y>h»*±fc»#r*. at, 

*a-rs&»ic. *£fti*£fteto#*k:ftfr>fttta 

lC/W-^>Sn, SK©/*?— 7y7*a*»>-3< 
l/&*J*©£»Ktt*aST?*9. SKS® 
^Hfc/X7-y^7 >T a £ ft a £ £ SSft 

■ta. 

[0 0 0 9] 

[aa**wr*&»©*a] *cT*»wcj:n«, 

r. cwsfgig^. 7^-HAy^^-T'rtic^sna 
'>£< tt> i ^oauwi*'bofc5'yv/7*;i'^fln«e 
■»*a*.**©fc*nT, *©hmui. *©«a;i— 
7©»fc«*««iatt«*«y9 fc»©«ri«i 
* t> o-y- > 7 u > y#a ea a a z t t 
-rasaaawt****. so 



M, MSK, QPSK, GMSK, ...) T?»0. Sattfc:«, cos 

(b) ©atfHM&a&fflaaaaaaao) **lt v> 
a. -r&*>%. 



(3) 

[0 0 10] 

muni ^ww^K«tt©-y->^;v«sm?asfflv>T» 
sa«»a«#fti*>>a*-r*£fcKJ:D#<©«a 

©•e. x^-xtax h©^T?ij^*4Aa. &2\z. 
iFm^^a * y * >aa-r * jE»&jEtt*aa«aa c 

fflsna^^n. **>:/;M«aaaa*©aaa«a 

( subharmonic frequency ) iZXMi^&U^y^ 1 ) > 

^ftffiv^T®offl^nactft«i^tc-ra©-e, ->xx 
A©fij^tbrffiffl-ract*<T#a. i/fc*^T. n 
nK±B**aaaa*w*a seaman*, 
[ooii] *^£*sra io©*ft», «§5t© 

^«ng§©A^a*ffifflbT. a^»tixTfHW«± 
EPSiuiwaatttfe^-a-^'j >^a*a*.*ct-e 
»a. xAac^^snsBfacaaa**^^^ • ^ 
■f v^>>fm : ?-*:%-oi/>f^/ ; r)\>fi&mm*. Asict 
uxfeH^-c^a. ^aig-&sg©ffl^Ji4. ->^v/tj> 
**aa©H»aB*Ju-:/i*iC£*tt*JMW©» 1 

UT^yr/x^^a^aaacaaa^ftaA. 

m2A^tcg«sna. 

[0012] *«wic«a&*JSSi«©#iHiBic»t» 
t. A^j-rasiEafi^tt. *fc 
ttHaa^-yfcAattcs+ffwiiaacafiUT^ 
aH»»izjg^$na^a. 

[0013] :ffli5as->^'7/f;^3tia»it s 
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5 

mwt&ss.m&y'OWiyyommt. *fm\z%% 
**»«#©isiMij*K*oT*ft2sft*. naiic. « 

[0 0 15] 5ft-5*J<6«. W*SC0*1r/13'* 

SfflHSitlCiC. r©@&©g»ittfcfiJ&fWfii£ft 

t sft*AGc-isi8©sbotM'>sft^s ztzMm 
fc<ti&3ft»3. 

[0 0 16] *5!Mlc«-5IISg««, 09*.lf««6« 
[0 0 17] 

^^A^ttHSfc^^^v/^j^ • y-yv>f/=rV9 
^6nr*o. *©+©«a»i«. 04 

=f- 30-39*ffl^T$SK2ftTH*. il-&gll©ig£«IE 
£4;taSJS5£*¥/V>*X1' s/x^fcxte. IPS** 
©fflifcft. Xli-t©ifi&©rai£»©)gJ&ilfc©^S8?Efig 
tt# ( L01 )lc<fc9 H9-f 

3>hn-7 ( AGC )12&jlSL/T^*. *§M«JS 

^>SiBS13i:, xx^-^Mi, 0 1 ICH^SftT^-S 
r- • 7.<;i/*15fcS«*.TV>-5. c©m^©*W«iS« 

ib (£M» *n*n©B*©«iKt*fca*fc# 

St^ftte, §£ffiK^*rtffi©xv*;MlljE«iB«ffi 
HT*SlE£ft.ft-5. 

[0018] j&rFicTF-t&roa. -?-ft-£ft©7"7>xic 
4* 5ft*fl«*s»B*©«fflfttfHttft©»»Tr* 



(4) #RMF7- 1 5 4 3 4 4 

6 

PEI3 = 
PHI4 = 
L01 = IP 

[0019] &*mm&musn\t. gss©fc«©ti??8 
s i&sg r s ^ < a * n 5 x ;* - 9 r t/e y ■< 

A'*©*. *H«*>S*A6n*. ±S->?T/x>* 
*MS«*|jfcK:A*ffl*ttIFtt*fcfl>"C. itiSffi^v 

^7-L*>I«SnSU©T. M^Pfl©A r 7-y i 5>i 
ftSdtlcfcO. «*©*Wli*.fc0t»*a»spK:«n 

[0 0 2 0] jg^Sll, AGC12, fttf£pJgl3K:^T 
H3*fflV>T#«tRWr». «g»£«ff# ( in ) 
. «A «&««!£© RF &*>£©#«»« 2 ft & i n 
t m-^fJiSpSll ( mix )K2ISft*. S-&S1H3J4, 
Mtt&ftmS ( L01 )©flWMMfr*nTH*. . 
a? ( L01 )tt. SftSftSfl^ ( in ) ©ttSttMtt 
S, Xli*©ifi8. Xtt*©ffiinMttftfcftS. ?g-& 
Sll©tfiftriJI 1 ©Un»Sgl6tC2l^ft, -£©8 2 ©A* 
**»SfI#fl<2:&5. »l©jWI»16©ttiaKM*#«17 
fca&*l4. ffl^gl7©W^7ttB2©J)D*Sil8llSie> 
ft. -t©»2©A^**«H8«^f2ta«. Jg2©;&ulJ§§ 
WOHlAtt. Si2©«#3§19i. XK3>/XI/-^-20 
iCfc&SftS. n>^U-^-20©ffl^<t# ( out ) 
tt. Sir. xv^-^URtf (ffi«S>§©) • 7 

4)1915\Z'& S ft, ±82 L01Rtf«i£&»*l©iI"&rt s 5 

[0021] c©ta^m^tt. fliAtt. Tv^m^aa 

«#a*m>Tffla*tt1»*»*JW*flre ( base-fr 
eqency signal ) £11*5. ±f2fflt)#^ ( out 
)tt. #*©»a^9>xrt©»l&tf*2©lWMI18 

( fi ), ( f2 ) c»£an*. 

[0 0 2 2] ±EjB2©ftlJPW18, 8§2©«#Sg 19 ( 
int2 ), nynV—9—2X> ( cmp )tt> ±EE»WllJB 
2©K!fflS^-7 , &S«-r-5. Slfcttt. yyv/fJl' 

^«as©s*w*sa«co^TK»T*5 t#i;5© 

40 T. ^ftKHLTfiMi-S&fflbfcK N. -?-©i¥iBJ^Sl 
«l:ol>Tlt fl*tf&T©±5fc£lBtt*a5. 
■7/xJU^^H©7xo^/xv^;pa:i8S©l9:H-J , 
Bernhard E. Boser, Bruce A. Wooley^. ^zSftlslg&K 
Mr^IEEEK, vol.23. No. 6, 1988^12^^, RV. 

f-t-rt—y-ym yf^y9^/=f)V9 • =f-9^m 

S©Jll&i:a:frS^->5ik— >3>J . I.C. Candy a 
od G.C. Temes 1EEES£ 1992 ¥ 
[0 0 2 3] ft*. Afflttfc7±n^«Waa7Y^^ 

«. yif?/T)['9&mf$<D&mWi\zA-htzmzm& 
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fc^m#©i$£KGMf3ft£*. 

[0 0 2 4] @4«. 0 2©HiSWlZi3l-tS§{iflldc© 
Afigi^LTfcO. (l^gllRtfAGC 12 ©SJgiS* 

3n©x-f 31, 32 it. -9->^5: 

33#B&&ft. »103>r>*- 30©^*- 
flKS!*. «2S^3a>v ; >'it 34, 35 
*nltgttfc&*) fi, mi O3>x>-y-30tat5iuri9:ft 
6n*. CtX6!4. -#©X-f 36 fttf37, 38&tf 

cos(n*col*t) + l/3*co$(3»o*wl*t) 

[0026] fr&o&wm., iiB-s (i)©m#<t*t© 

J52T*A?7<i^ ( in ) tth\zM^m (l)PV?aft2 
ft*. SMXftJ: 0 fcSHflJHtOiTCAAt^ 

[0 0 2 7] JFSL<!i. S-&fflstl : F-tLTW#iC*-v > 
• 3.1" y^>y«T©a 1 1 fcftffl-f* 

c©«^, 58aS8tiMI lo ©ra&&© 
»ftjE*©flMMWW<. »*H**±C7*-^l«aft 
«. Lfc*bT, J^gK8i88§©£*ffiil£S. Xtt-5-©SI 
iS ( subharmonics ) 12. a&ttfi*e£***3lttS 

>aai-*&»fc«jBaft 

5. J*«aaa*Jli^fcaG©3*5/>iriaBHT«ff 
*L<ftWSW. aaflUflfctt-aTBSsSft*. 
[0 0 2 8] 0 2lwMO, #SS9!©«ffi££tt*3Si6« 

«as©Aaawc4*&ft'5*Hra*ir/*5'* • 

y ^ > y#^jWB*JillK:R»J 6ft, - ©SSglltflP 
fi^*aHE«iHMWK:«»ttfc:«a-r*. WV>ftA* 

F£ft*. ZLOS/JfT/^JI^aaaOAJlftWOSl 

X-r^ltt. jg^-«lli:bT^«|-rs«t5ffl06ft 

[0 0 2 9] B2»£H4©$aaati. IF»££SEfg*# 
©Htt*tRi;«>. **V»ttCftCffilf>HWfc LOltfc 

m^x-gmznz. ±c Loucfc^ra 

b = o * col * t + Aco * t 

:;t, AcoteJifcftAfKftiSTsaffiftftT**. 
[0032] ±EHtt5£(im. m&&<nmm%&!&z 
fflv»T«*©jjc*wa«tt*a5«)©T»**». *S8E 

©*«a«©»MW«:aft-9->^5*fflV»*S*-»^ 



20 



5 

*»iift«±©f52R^3©a>f i >-9-34. 35©M?Hfc 
ciCkD. «*gatt**qBE4ft 
8*. Hft5©*-f y^tt. #«© cpu©«»T»C* 
0, . 3B@B©Snttft*lftM*&S«&*&l/T£ 

^■r-5-c<ffiffl$ft#*. cwic. &*smm\t. a 

*»«*ft©«^*a**J:i:CJ:D. v^/ri^ 
*aBfca*.Sft»*. 

[0025] m&mm* v>7)vtVT. a^. 
atw«T*x*«^*-»>^;n*mLT"»->^;nii]a 

T^tBSS®^ ( LO ) tt, r D * col J ©£*fli£&£ 
fc^fcJEPfcT^Sft*. M&iC (1) © I" cos(b) = c 
os(n*wl*t)«©ttfrDfC> ^TIC*-r-S©^»S!iS 

mens. 

+ l/5*cos(5*n*col*t) + ... (4) 

£<©«& CftttIF«a»«^©«ttft*»5a 

*»c*7-ty hsftfcj»«aa«a»aiois«fflT* 

?R**ti. HAtf. L0 + Af (ECT. aoj I4IF 
«MiS«^©ffl»»T»5) '©#£. * 

©A^ica«$ft*^# ( in ) ti. **ftiM&ftK 

S (S^ L A f 1 7 * -JV He? ft*. 
mtit%. ( in ) 1010 kHz t? -€-©5*v> 
L0 + Af fi, mKM 900 kHzt-rsri**-? 

t, ^©«-&. utile* oaasftsa*** 

ES&fcMLT -110 kHz ©rafc&ICfc*. 

[0030] c©iF«js*flr^*>6a*e:*7-fey ha 



jo 



50 



<&35io©0«tt. B#BH*H9-f^T*fc»©a» 

&©^as^«s^wr*->i'T/5 ; ^3'^iiis^i-a 

fcttfcRttSft* K9-f -5-©IFjRjt«ft^i:iE 

ft©*- ;x— 9->7*'j>^sa«"r*!itjfi«a*L/^« 

^tJbi. dft6©«i5iTici5^T. :nPiBfflf-^ 
)vu^mt. a-3ja»©a^*«**a*6*7-fey 
ftfca»ftAfc»*a*, -c-©aa^*aicsfta 
*. -»c. »MK«S»©1 MHz tt^©m^*<, A^J 
«^*y"»««-r4fc»R:affl*fta. 
[0 0 3 1] ffi«W?i««lr»HT. E3£»©^SE5SS 

a©5*-»faa*«». Af^itipaaaa^sn 
ft*a^. ±Eaaa(D© cos(b) ©an, jkt©h 

«*CJ:-3Ta**ft6. 

(5) 

ICiO^Sftsy^^ft^ftite^^. a-d^SS 

fm\z\iii<ix*mz-2.7 4 >V9 u >^ft*©-e. 

24S«lwiE«|/SsS!tSm^t?S:0. B8»3E:(l)*i«^$ft 
5. 
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(6) 



ftBB¥7-l 54 3 44 



10 



[0 0 3 3] Sfc. 0 2 7iM0 4 ©§<!««£«. WSMtL 

a. -r.ne.©tt«it*^T. -tn-^n©:/?;^::-*?-*. 

PHI3 = +45/NS 
PHI4 = -45/NS 
L01 = IF/N 

[0034] ffiro^icHUT, co«^ttirifit^<iic 

[0 0 3 5] X*<t^ ( in ) ifi2Z30Att&7 l 9>9- 

fcf r^y^^fflgj , Edward A. Lee, David G. Messer 
shimitt, Kluwer Academic Publishers^. #7.h> 19 

©*HS©*ny£t4|B|JB3ttTV»*. 
[0 0 3 6] 

[8eH©24*] M. #f891IC«3gi£!8fc© 



[0 0 3 7] *fttf*l?tt$©ftR£C*£ 
*WXtt*MM«*lHStt#«T*3 3. 

[B9©ffi*ttK9n 

[02] *«WK«*JBl©*lKW*^tr5'^V/5 s ^ 
*£HS&©7n •> ^0T?*5. 
[0 3] B20«lfIl:*V>T5*i'>fi*teifl 

t z&m? •&© tea l&sjsss©* +• 

• ;W v?>^*F©*BMWe7nv*HT»*. 

[0 4] AftflH»©WgttmiEK. Xti-?-©ifi£©E« 

«miic j; o»(M"*b 2 ©->?v/-r;t^gais§£(B 
Afes««^©*Jficsi*«m&Wfc^ufciHi?S0-c*-5. 

hw©««] 



1 0- 

1 1" 

1 2" 
1 3- 
1 4- 
1 5- 



mummy di? 

AGC 

gas 



W3] 



IW43 




out 



INPUT * 



3 \ -7^^ 



1 



3* 

38 } J 9 



33 



\ 

30 



* OUTPUT 



32 
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7><>7>KB, X77-fX^-90580 
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